OBJECTIVES This study used a fractal bifurcation bench model to compare 6 optimization sequences for coronary bifurcation provisional stenting, including 1 novel sequence without kissing balloon inflation (KBI), comprising initial proximal optimizing technique (POT) þ side-branch inflation (SBI) þ final POT, called "re-POT."
was also a significant difference in main vessel reintervention rates: 9.1% with KBI versus 3.4% without (2) .
KBI juxtaposes 2 balloons of diameters adapted to the 2 daughter vessels: the main branch (MB) and side branch (SB). The expected proximal geometry often fails to match the linear fractal ratio between the 3 diameters of the bifurcation (5), inducing oblong proximal deformation and proximal arterial overstretch (2) .
Several highly contributive studies have suggested technical improvements to alleviate this effect:
reducing the nonuniformity of proximal stent expansion by proximal dilation of the mother vessel (MoV) with an optimally sized balloon after KBI (6) , minimizing the overlap between the 2 balloons (7), applying asymmetric inflation pressures (8) , and finally, foregoing KBI altogether in favor of a final proximal optimizing technique (POT) (9) . 
Provisional Stenting Optimization Techniques respectively). This is the classic final kissing balloon technique implemented in clinical studies (11) . Protocol 2. Same as protocol 1, but after POT. There are 3 factors to account for when selecting and deploying the balloon: 1) precise balloon positioning, guided by the distal radio-opaque marker, which is essential to ensuring the mechanical effects of inflation on the bifurcation region; 2) identifying the point where the sides of the inflated balloon cease to be parallel; and 3) determining the degree of balloon compliance, so as to adjust the final diameter. Figure 2 shows that the sides of the inflated balloon cease to be parallel precisely at the inner edge of the radioopaque markers. Thus, balloon positioning for POT is such that the inner edge of the distal radio-opaque marker lies in the MB ostium cross section (i.e., just at the carina). A compliant balloon measuring 4.0 Â 15 mm at 16 atm (Maverick, Boston Scientific, Natick, Massachusetts) was adapted for the bench models.
FRACTAL CORONARY BIFURCATION BENCH MODEL.
A vinyl polychloride bifurcation bench model ( Figure 3A ) with 1-mm thickness was specially designed with lumen diameters of 4.4, 3.4, and 3.1 mm for MoV, MB, and SB, respectively (Segula Technologies, Saint-Priest, France). These diameters respect the fractal geometry of coronary bifurcations (12) . Bench model elasticity should approximate that of a fibrotic atherosclerotic arterial wall (i.e., 700 to 1,500 kPa) (13) . Finet et al.
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Finet et al. Stent-strut obstruction in the SBO was calculated as:
(A1/A2) Â 100%, where A1 is the total area of the struts projecting into the SBO, and A2 is the total SBO area.
The area of the most distal strut cell in the SBO was measured to provide the ratio (%) of distal strut cell area to SBO area.
MICROFOCUS X-RAY COMPUTERIZED TOMOGRAPHY.
The bench models were scanned (SkyScan 1272, Bruker, Brussels, Belgium) at a resolution of 10 mm/ pix and visualized in 3D. Finet et al. 
RESULTS

FRACTAL BIFURCATION BENCH MODEL GEOMETRY AND ELASTICITY CHECKS AFTER MANUFACTURE.
After polymerization and stripping, the bench models were subject to retraction that was not perfectly 
ANALYSIS OF MECHANICAL EFFECTS OF POT.
Whichever the stent design, POT: 1) completely corrected the expected proximal malapposition in the MoV, conserving circularity; and 2) significantly optimized the enlargement of struts initially projecting into the SBO, reducing SBO strut obstruction ( Table 1) . Tables 2 and 3 compare the 6 protocols for the 2 drug-eluting stent platforms (PP and UL). Figure 4 shows the statistical Abbreviations as in Table 2 .
COMPARATIVE ANALYSIS OF PROVISIONAL STENTING OPTIMIZATION PROTOCOLS.
Finet et al.
A U G U S T 2 4 , 2 0 1 5 : 1 3 0 8 -1 7
Provisional Stenting Optimization Techniques variations in the main 3 mechanical criteria. Figure 5 presents the main effects of the various provisional stenting optimization techniques. 
BENEFITS OF THE POT-SBI-POT SEQUENCE (CALLED
"RE-POT"). The re-POT sequence described and assessed here: 1) has all the advantages of initial POT;
2) provides very complete SBO strut-cell opening by SBI, with stent design playing a significant role; and 3) corrects, with the final POT, strut malapposition, mainly situated in the carina and the wall facing the SBO. The re-POT sequence gives better results than isolated KBI and also than modified KBI sequences. closure, and initial SB pre-dilation followed by POT is needed to achieve lesion plasticity ahead of the actual re-POT sequence itself.
The re-POT sequence without KBI becomes 5F-compatible.
STUDY LIMITATIONS. The fractal bifurcation bench models conformed to optimal coronary bifurcation geometry (12) . Like any model, however, they showed intrinsic limitations. They were made in polyvinyl chloride polymer or silicone. The geometry and theoretic dimensions at the design stage are generally altered by the polymerization process, which creates residual stress that is released on mold stripping, reducing the original dimensions.
We therefore carefully measured all of the bench models after manufacture to optimize the choice of dimensions and balloon inflation pressures. We also tested real elasticity by measuring the exact Young's modulus. The bench model did not account for stenosis; stenosis location and form vary greatly (16, 17) . We chose to use cylindrical, axially sym- 
Provisional Stenting Optimization Techniques
